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Theories of Electrlcitv. 

Although electricity has been extensively 
and advantageously applied to the arts, &c., 
&c., still only two theories have been laid 
down as guides, and which have been va
riously adopted by the students of that 
science. 

Therefore the principles of electricity are 
understood in the present day nearly the 
same as they were in the time of Franklin 
and Duray. 

driven off, the muriate of soda being now the 
new compound formed. If to this we add 
nitric acid, the muriatic acid is expelled, and 
the nitrate of soda formed. Add sulphuric 
acid to this, and the nitric acid is driven off, 
the compound now formed being the sul
phate of soda. 

There are, therefore, five different com
pounds produced from one elementry sub
stance, sodium, being acted upon by five dif
ferent acids. 

Thus we see that actio'! and re-action pro
Little of a new character has been devel- duce wonderful resuHs. And so on, through 

oped. Man, therefore, has hitherto been sat- the great variety of nature, elementary bodies 
isfied with former discoveries and former first combine, and these in their turn re·com
principles, in applying them to his own use bine, as radical compounds, these also com
and his own profit. bine with other simple bodies and other 

FRANKLIN'S THEORy-That there exists, compounds, the elements of which are simi
throughout all space, a subtle and exceed- lar, but the proportions of these elements 
ingly elastic fluid called the electric fluid, differing only in their definite quantities' 
t�e pecu

.
liarity of w�ch is that it is :epul- Thus light, heat, cold, magnetism, galvanism, 

Slve of �ts own partlCles, but attractlv� of &c., are the resnlts of electricity acting opon 
the particles of other matter, that there IS a certain media, certain bodies, certain consti
specific quantity of this fluid which bodies ! tuted compounds, &c., in each case, present
are disposed to assume when in a natural' 

ing a different phenomenon. 
condition, or state of equilibrium, and that Thus when Dufay excited electricity by 
if we communicate to them more than their friction on glass, and then by sealing wax, 
natural quantity, they become positively &c., he found the effects to be of different 
electrified, or, if we take from them a por- characters, and concluded, as a matter of 
tion of that which is natural to them, they course, that two separate fluids existed. 
become positively electrified. Such a theory approximated to the truth, in 

DUFAY'S THEORY.-That throughout all a certain degree, and was calculated to illus
space there exists a universal medium called trate many of the electric phenomena of that 
the electric fluid, of which the immediate day. 
properties are not known, but which is com- Electricity, no doubt, is the first vital and 
posed of two species or varieties of electric i- material principle of nature. What is chem
ty, the vitreous and resinous, called also the ical affinity? What is repulsion? What is 
positive and negative, that as respects itself, attraction of gravitation? What is vegeta
each of these electricities is repulsive, but at- ble life and animal motion? By what means 
tractive of the olherkind, andthat when they does the blood circulate, and the heart pul
co-exist in equal quantities in'a body, it is ill sate? How are the functions of the brain, 
a neutral condition, or state of equilibrium, and the vibrations of thought performed? 
but if the positive or negative electricities Are they not effects produced by electric
are in excess, it is accordingly positively or ity, operating upon such differently consti
negatively electrified. tuted compounds, and being in its turn re-

REMARKs-TIere we will introduce a new acted upon also? Destroy the electric affin
theory, that .hall be more in harmony with ity of any compound, and then you separate 
first principles. And for convenience we will its parts. All things in nature are governed 
use the word principle .instead of fluid, this by definite laws, and as men progress, so in 
word being more in accordance with repul- proportion will those laws be developed. 
sion, attraction, gravitation, latent heat, Of positive and negative electricity we 
force, affinity, &c., &c. will have to speak in future. 

QUARTERMAN'S THEORY.-That electricity In science, Truth is our motto. 

is an elementary principle pervading all JAMES QUARTERMAN. 

matter, that its varied phenomena are pro- In conclusion, allow me to state that to 

duced by the various physically constituted the SCIENTIFIC AMERICA.." we owe an apology. 
bodies in which it resides, actively and pas- It is now two years since we promised 
sively, and upon or through which it vibrates to that paper the above article, but from the 
dynamically. pressure of business it has been neglected. 

ACTION AND HE ACTION-To explain our 

I 
theory fully is not our deHign at present, we 
will therefore only remark here that a prin
ciple acting upon an object is in return af
fected by the object upon which it acts, and 
vice versa. By examining the laws of affin
ity and repulsion, more light, however, may 
be thrown upon this subject. 

ExAMPLE-" If lime and magnesia be placed 
together, in contact with muriatic acid, the 
acid will dissolve the lime before it acts up
on the magnesia; the affinity of lime for mu
ria tic acid is, therefore, greater than that of 
magnesia for the same aCid; hence, if to a 
solution of magnesia there be lime added, 
the magnesia will be expelled and the lime 
will take its place. If to this solutiQn, one of 
soda be added, the lime will separate, and 
soda may be expelled by adding potash. 

When a solution of potash is exposed to the 
air, it absorbs carbonic acid and becomes 
dark colored j on adding acetic acid the car
bonic acid is expelled, on adding nitric acid 
the acetic acid is expelled, &c., &c.-Kane." 

"If to a solution of nitrate of silver a glo
bule of mercury be added, it dissolves, and 

I the silver is set free. By dipping into the 
solution of nitrate of mercury a slip of cop
per, the mercury is thrown down, and the 

i copper takes its place. From the nitrate of 
I copper the metal may be thrown down bv 
, lead, and the lead again be precipitated by 

a plate of zinc.-Kane." 
Again, if we take the carbonate of soda 

and add to it acetic acid, the carbonic acid 
will be expelled, and a new compound _ will 
bi formed, namely, the acetate of soda. Add 
to this muriatic acid, and the acetic acid is 

I also take the liberty to state that I consider 
the SCIENTIFIC AMERICAN one of the best pe
riodicals I have ever read . The information 
it contains is practical, authentic, and truth
ful. From the time of its first appearance I 
have read it with pleasure, and confess that 
from it I have acquired much valuable and 
useful information. I am not surprised that 
it should meet with unparalleled success, and 
be so extensively read by the most intelligent 
portion of the community on our own conti
nent, as well as by those on the continents of 
the old world. J. Q. 

114 John street, New York. 
[So complimentary a letter from so re

spectable a source, we cannot forbear pub
lishing, notwithstanding it may seem egotis
tical to do so. 

(For the Scientific American.) 

Hotten Munt>] Metal. 

I have been a constant reader of the SCI
ENTIFIC AMJ.lJRICAN ever since it was pub
lished, and am warranted in offering an 
opinion on its merits. I believe it is the 
most valuable library for a mechanic that 
can be had for the cost; I would not be with
out it for any consideration. 

I have read withgreatinterest the articles 
which have recently appeared in its columns 
on the yellow or muntz metal, but I think 
that correct li�'bt has not yet been thrown 
on the subject. In my business as Ii. brass
founder, I have had occasion to use some of 
this metal, and the inquiry has often been 
made of me, "what is the cause of this met
al becoming so rotten after it has been in use 
for some time 2" I have always given the 
answer that it contained too much zinc to 

form a chemical union wi th the copper, there 
fore the particles of copper and zinc become 
a galvanic battery when submerged in s alt 
water, thus causing the destruction of the 
zinc by it becoming an oxyd and leaving the 
particles of copper without any solid metal
lic bond of union." I believe, that with a 
powerful microscope, the particles of copper 
and zinc may be seen separate and distinct, 
but I have not one to make a proper exami 
nation. 

I do not know any remedy to suggest, ex
cepting that of making experiments to dis
cover the exact atomatic quantity of zinc 
that will unite chemically with copper. 

I hereby send you a piece Qf a sheet of 
yellow metal that had been in use as sheath
ing on a vessel in the West India trade, for 
about three months; you will perceive that 
it is very brittle. The nails tnat were used 
in fastening this sheet,-composed of 5 
parts zinc, 10 of copper, and about 1-4 part 
of lead, retain their toughness. I am told 
there is no difference in the metal made by 
different manufacturers, and that the Ameri
can and English kinds have the same fault. 
I have had in our docks, for the last year, a 
piece of 3-8 rod of Muntz metal, one of cop
per, a piece of sheet yellow metal, and a 
piece of sheet copper, to try which will en 
dure the longest, and I will write and inform 
you of the result. Any information on this 
subject will be received gladly by a large 
class of mechanics. It is a subject of vast 
mportance to our country, as a vast amount 

of this metal is now in use. 
JAMES. W. LYON. 

Newport, R. 1., April 2nd, 1855. 
[The piece of metal which our correspond

ent has sent us is perfectly rotten. 

While Printing. 

M ESSRS. EDITORS-As various efforts are 
now being made to discover a substitute for 
rags in the manufacture of white printing 
paper, I would suggest, that black paper 
with white letters be used instead of the 
present method. There would be no difficul
ty, I imagine, in obtaining any quantity of 
material for the manufacture of paper 0 f 
the latter shade, a dark green, blue, or brown. 

You are, doubtless, well aware that a sign
board painted with white letters on a black 
ground, can be read at a greater distance, 
and tar more distinctly, than when the let
ters are black upon a white ground, for the 
simple reason that, in the first instance, the 
letter alone is reflected to the eye, and is a 
positive picture, while in the latter instance, 
the ground is reflected, and the negative por
tion, or that which we do not see, serves to 
form the letter. In the one instance the out
lines of the letters are distinct and sharp, and 
in the other indefinite and variable, by the 
intervening rays of light which emanate 
from the surrounding surface. Thus, while 
reading a newspaper, we do not see the let
ters, but only the spaces around them. 

Now, upon the other hand, if newspapers 
were printed upon black paper with white 
ink, the eye would be relieved from the glare 
of rays reflected from the white surface, 
while the letter only would be transmitted 
to the eye. 

By this arrangement it would become ne
cessary to execute wood engravings upon the 
same principle of copper plates, viz: raising 
the lights and cutting in the shades; which, 
by the by, would materially lessen their cost, 
by rendering their execution easier. And 
then again, I can see no reason why copper
plate engravings migjht not be used in illus
trating the daily or weekly newspaper. 

To put a paper in mourning, the Chinese 
custom would have to be substituted for Eu
ropean, to wit: white instead of black. 

This plan would certainly be greatly ben
eficial to the eyes, and with the aged and 
near-sighted would doubtless be deemed a 
great desideratum. P A CIFIC. 

San Francisco, Cal., March 1st, 1855. 
[Copper plate engravings would be rather 

expensive for illustrating daily and weekly 
papers. Copper faced plates, prepared by 
electrotyping, are now in common use.-[Ed. 

3,500,O(!O bushels of wheat were raised in 
ClllifQrnia last year. 
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Hule for calculatlnll the weight or a casting 

from the weight of Its vattern. 

It is evident that the weight of a casting 
stands in the same pOl' portion to the weight 
of its pattern as the specific gravity of the 
former to that of the latter, allowing, at the 
same time, for the shrinking, i. e. contracting 
of the casting in cooling. The following da
ta are taken from an article of Professor 
Karmarsch. 

Average specific gravity of materials used 
for patterns: Pine wood, 0'500 ; oak, 0,785 ; 
beech, 0'721; pear tree, 0'689 ; birch, 0'664 ; 
alder, 0'551; mahogany, 0'600; brass, 8'300 ; 
zinc, 7'000; tin (3 to 4 tin 1 lead) 7' 900; 
lead, 11'000; cast-iron, 7'250. Compositions, 
red metal (10 to 15 p. c. zinc,) 8'600; bronze 
(copper, tin, and zinc, zinc and tin together 
15 to 20 p. c.,) 8'450; bell-metal (zinc and 
tin 20 to 25 p. c.,) 8'900; cannon-metal (tin 
5 to 12 p. c.,)8'760. 

The shrinking or contracting in cooling, 
is: 

for brass, 1 from 21 
for bronze, 1 from 26 
for zinc, 1 from 27 
for cast-iron, 1 from 32 
for cannon metal, 1 from 40 

This means that 21 cubic inches of melted 
fluid brass, will, after cooling, occupy only 
20 cubic inches. 

If 8 is th� specific gravity of the pattern, 
S specific gravity of the casting, a the ratio 
of shrinking, P weight of the pattern, and 
C the weight of the casting, the:rule is : 

C P S (a-I) 
s. a 

The following table gives the numbers with 
which the weight of the pattern is to be mul
tiplied to obtain the weight of the casting 
nearly: 

... 
st;' 
�" The casting made of 1i'� 
�� 

cast· brass. red bronze. bell- cannon- zinc. 

= 
Pinewood, 
Oak, 

Beech, 

iron. metal. metal. metal. 

14'0 15'S 16'7 16'3 

9 0  10'1 10'4 10'3 

9'7 10'9 U.4 U'3 

17'0 

10'S 

U'S 

17'1 

10'9 

U-6 
Pear Tree. 10'2 U'5 U'9 U'S 12-3 12'4 

10'6 U'9 12'3 12 2 12'S 12'9 

13'5 

S'6 

9'4 

9-8 

10'2 

12'8 14-3 14'9 14.7 15'4 15'5 12'2 

Mahogany, U'7 13'2 13'7 13'5 14'1 14'2 U'2 

B�a... 0'84 0'95 0'99 0'98 1'02 1'03 O'Sl 

Birch, 

Alder. 

Zinc. 1'()() 1'13 l'tl 1'16 1'21 1'22 0-96 

Tin. 0'89 1'()() 1'03 1'03 1'07 lOS 1,'85 
Lead. 10'64 0'72 0'74 0'74 0'77 0 '78 0'61 

Cast-iron. 0'97 1'09 1'13 1'12 1'17 1'18 0 93 

If you wish to know the weight of a cast
ing in brass from a pinewood pattern, weigh 
the pattern, say 3 ounces, and multiply by 
15'8 X 3=47'4 ounces; if cast in iron, 14'OX 
3=42 oz. A. Z. 

Baltimore, March, 1855. 
-------.... ... � ... �----

Climatising Animals and Plants. 

The London Literary Gazette advises to 
establish an Acclimating Society in England 
like the one in France. The object is to in
troduce and naturalize useful plants and an
imals of other countries. France, through 
its Society, has come into possession of the 
yaks of Thibet, which combine the utility of 
the cow, the ass, and the sheep; of certain 
species of fish peculiar to Germany and Swit
zerland; of silkworms from Piedmont ; of 
goats from Algeria; of nutritious tubers and 
plants from South America, &c., &c. In a 
recent sitting, strong recommendations were 
made that ths assof Arabia, which, in addi
tion to the qualities of the European ass, 
possesses speed; the ewes of Arabia, which 
feed on little, and give abundant milk j the 
sheep of the Kollo, which produce a vast 
quantity ot wool; and the zebra, shall be 
naturalized in Western Europe. 

Such a Society in our country might do a 
great deal of good. 

------�.�·-4 .. �·���-----
Primitive Fossil •• 

A ridiculous story is going the rounds of 
our papers credited to the Cincinnati Colum
bian, of two fossil human bodies being discov
ered in Pennsylvania, p art of them being sand 
stone, and the head of the ma,le "composed 
of quartz and gneiss," and other primitive 
rock. The article displays such an amount 
of ignorance respecting geology, that w e  
must tell the Columbian t o  acquire more 
knowledge before it attempts another tale 
relating to a question of science. It says, 
the head is composed of quartz and gneiss, 
whereas the latter is a composite rock, and 
quartz is one of its constituents. 
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